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DESCRIPTION

PLENDIL" {Felodipine) is a calcium antagonist {calcium
channe! blocker). Felodipine is a dihydropyridine derivative
that is chemically described as 2 ethyl methyl 4-{2.3-dichio-
rophenyl)-1,4-dihydro-2,6-dimethyl-3,5-pyridinedicarboxy-
Iate. Its empirical formula is C1aH1sCI2NO, and its structural
formula is:

ZX

HyC CH,

H,COOC COOCH,CH,

(]

(o]

PLENDIL® (Felodipine) E: Ret Tablsts
ponentially with a mean terminal ty of 11 to 16 hours. The
mean peak and trough nndv-suro plnsma concentranom
achieved after 10 mg of the | for

given once & day to normal volunteers, were 20 and 0.5
nmoll, rnpacuvely The trough plasma concamranon of felo.
dipine in most i I8 was sub ially below the con-
centration needed to effect a half-maximal decline in blood
pressure (ECyo) 14-6 nmol/L for felodipinel, thus precluding «
once a day dosing with the immediate-release formulation. -

Following administration of 8 10-mg dose of PLENDIL, the
extended-relaase formulation, to young, healthy volunteers,
mean peak and trough steady-state plasma concentrations of
telodipine were 7 and 2 nmolA, respectively. Corresponding
values in hypertensive patients (mean age 64} after a 20-mg
dose of PLENDIL were 23 and 7 nmol/L. Since the ECsp for felo-
dipine is 4 to 6 nmol/L, a 5 to 10-mg dose of PLENDIL in some
patients, and a 20-mg dose in others, would be expected to
provide an antihypertensive effect that persists for 24 hours
{see Cardiovascular Effacts below and DOSAGE AND ADMIN-
ISTRATION).

The systemic plasma clearance of felodipine in young
healthy subjects is about 0.8 L/min and the apparent volume of
distribution is about 10 Lxg.

Following an oral or intr doss of *C-labeled felo-
dipine in man, about 70 percent of the dose of radioactivity
was recovered in unne and 10 percent in tho feces. A negllqn
bte of intact felodipine is d in the urine and
teces (< 0.5%). Six metabolites, which account for 23 percent
of the ora! dose, have been identified; none has significant
vasodilating activity.

Followmg administration of PLENDIL to hypertensive

maan peak pl atsteady state are
about 20 parcent hloher than after a ulnqle dose. Blood pres-
sure resp is with p of
felodipine.

The bloavailability of PLENDIL s infiuenced by the presence
of food. When admmmued saither with a high lal orcarbohy
drate diet, Cmex is by y 60 p
AUC is unchanged. When PLENDIL was sdministered after a
light meal (orange }ulee toast and cereal), however, there is no
eﬂect on felodi s ph The bi ilability of

i { y two-fold when taken

Felodipine is a slightly yell h, crystalline powder with 8
molecular weight of 384.26. Itis insoluble in water and is freely
eoluble in dichlaromethane and ethanol. Felodipine is a race-
mic mixture.

Tablets PLENDIL provide extended release of felodipine.
They are available as tablets ining 2.5mg, 5mgor 10 mg

of felodipine for oral i in addition to the active
i the tablets in the foll g inac-
tlw ingredients: Tablets PLENDIL 2.5 mg — hvdroxypropvl
cellulose, lactose, FO&C Blue 2, sodium stearyl fumarate, tita-
nium dioxide, yellow iron oxide and other ingredients. Tablets
PLENDIL § mg and 10 mg — cellutose, red and yellow oxIde,
lactose. polyethyl glycol, sodi stearyl fumarate,- tita-
nium dioxide and other ingredi .

CLINICAL PHARMACOLOGY
Mechanism of Action

Felodipine i isa mamber of lhe dnhvdropvridme class of cal
cium channel blockers).

reversibly competes ; with nitrendipine and/or other calc:um
channael blockers for dlhvdropvndme binding sites, blocks
voltage-dependent Ca** currents in vascular smooth muscle
and cultured rabbit atrial cells and blocks p

was i d appr
with grapefruit juice. Orange juice does not appear to modify
the kinetics of PLENDIL. A similar finding has been seen with
other dihydropyridine calcium antagonists, but to a lesser
extent than that seen with felodipine.

Age Effects; Plasma ations of felodipine, after a sin-
gle dose and at steady state, increase with aqe Mean clear-
ance of felodipine in elderty hypertensives (mean age 74) was
only 45 parcent of that of young volunteers {mean #ge 26). At
steady state mean AUC for young patients was 39 percent of
that for the elderly. Data for intarmediate age ranges suggest
that the AUCs fall between the extremes of the young and the
elderly,

Hepatic Dyst ion: In
cl of felodipine was red
that seen in normal young volunteers.

Renal impalrmen! does not aller the plasma concantration
profile of felodi gh higher ions of the

bolites are p in the pl due to d d urk
nary excretion, lhese areinactive.

imal studies have d ated that felodipi
the blood-brain barrier and the placenta.

vmh b ic di the
d to about 60 percent of

10 Crosses

contracture of the rat portal vein.

in vitro studies show that the effects of felodipine on con-
tractile processes are selective, with greater effects on vascu-
lar smooth muscle than cardiac muscle. Negative inotropic
efiects can be detected in vitro, but such effects have not been
seen in intact animals.

The effect of felodipine on blood pressure is princip

Cardii lar Effects
Following administration of PLENDIL, a reduction in blood
pressure generally occurs within two to five hours. During
chronic administration, substantial blood pressure contro!
lasts for 24 hours, wnh trough reductions in diastolic blood
y 40-50 p: of peak reductions. The
annhypononsnve effect is don-dependent and correlates with

ya
consequence of a dose-related decrease of penpheral vascu-
tar resistance in man, with a modest reflex increase in hearnt
rate (see Cardiovascuiar Effects). With the exception of a mild
diuretic effect seen in several animal species and man, the
effects of felodipine are accounted for by its sffects on periph-
eral vascular resistance.
Phar kinetics and M
Following oral admini
pletely sbsorbed and und

folodini

is almost com-
i

the pl 3 ation of fel

A reflex increase in heart rate fraquemiy OCCUrs dunng the
first week of therapy:; this increase attenuates over time. Heart
rate increases of 5-10 beats per minute may be seen during
chronic dosing. The increase is inhibited by beta-blocking
agents.

The P-R interval of the ECG is not affected by felodipine
when administered alone or in combination with a beta-block-
mg agent. Felodipine alone or in combination with s -

flism. The scystemic bicavailability of PLENDIL is
approximately 20 percont. Mean peak tollow-

beta-blocking agent has been shown, in clinical and electro-
hvsnolognc nudnes, to have no significant effect on cardiac
(P-R, P-Q and H-V intervals).

ing the administration of PLENDIL are reached in 2.5 t0 §
hours. Both pesk plasma concentration and the area under the
plasma concentration time curve (AUC) increase linearly with
doses up to 20 mg. Felodipine is greater than 99 pi t

In clinical trials in hypertensive patients without clinical evi-
dence of left ventricutar dysfunction, no symptoms sugges-
tive of a negative motmpuc offect were noted; however none
wouid be

bound to plasma proteins.

ation, the plasma concen-

lratmn of (elodupme declined triexponentially with mean dis-
position half-lives of 4.8 minutes, 1.5 hours and 9.1 hours. Tha
mean contributions of the three individual phases to the over-
all AUC were 15, 40 and 45 percent, respectively, in the order of
increasing ty,.

Follonmng oral administration of the immediate-release for-
d polyex-

12 also decli

m the pl level of

din this dAation (see PRECAUTIONS).

RenwEndocnne Effects
‘Renal is di d by falodipine while
glomerular ﬁltrnluon rate remains unchanged. Mild di is,

natriuresis and kaliuresis have been observed during the first
week of therapy. No significant efiects on serum etectrolytes
were observed during short- and fong-term therapy.

In clinical trials in patients with hypertension increases in
plasma noradrenaline levels have been observed.
Clinical Studies

Felodipine produces doss-related decreases in systolic and
diastolic blood pressure as demonstrated in six placebo-con-
tiolled, dose response studies using either immediate-release
or extended-relaase dosage forms. These studies enrolled
over 800 on active at total daily doses
ranging from 2.5 to 20 mg. tn those studies felodipine was
administered either as monatherapy or was added 1o beta
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PLENDIL® (Felodipine) E ded-Rel Tablets

blockers. The results of the two studies with PLENDIL given
once daily as monotherapy are shown in the tabie below:

MEAN REDUCTIONS IN BLOOD PRESSURE (mmHg)*

Systolic/Diastolic
Mean Peak  Mean Trough Trough/Peak
Dose N Response Response:  Ratios (%s)
Study 1(8 weeks)
25mg 68 | 9447 215 29/53
Smg 69 9.5/63 2.43.7 25/59
0mg 67 18.0M10.8 10.0/6.0 56/56
Study 2 (4 weeks)
10mg 50 5.317.2 1.5/3.2 340"
20mg 50 1.3102 45732 ane

“Placobo response subtracted
“‘Oifferent numbey of patients available for peak and trough measure-
ments

INDICATIONS AND USAGE

PLENDIL is indicated for the treatment of hypertension.
PLENDIL may be used alone or concomitantly with other anXi-
hypertensive agents.

CONTRAINDICATIONS ~

PLENDIL is contraindicated in pati who are h
tive to this product.
PRECAUTIONS
General

Hypotansion: Felodipine, like other calcium antagonists,
may occasionally precipitate significant hypotension and
rarely syncope. it may iead to reflex tachycardia which in sus-
ceptible individuals may precipitate angina pectoris. (See
ADVERSE REACTIONS.)

Heart Failure: Although acute hemodynamic studies in a
small number of patients with NYHA Class Il or IlI heart failure
treated with felodipine have not demonstrated negative ino-
tropic effects, safety in patients with heart failure has notbeen
established. Caution therefore should be exercised when
using PLENDIL in patients with heart failure or compromised
ventricular function, particularly in combination with a beta
blocker.

Elderly Patients or Patients with Impaired Liver Function:
Patients over 65 years of age or patients with impaired liver
function may have el d pl ations of felo-
dipine and may respond to lower doses of PLENDIL, therefore
8 starting dose of 2.5 mg once a day is recommended. These
patients should have their blood pressure monitored closaly
during dosage adjustment of PLENDIL. (See CLINICAL PHAR-
MACgLOGV and DOSAGE AND ADMINISTRATION.}

Peripheral Edema: Peripheral edema, generally mild and
not iated g ized fluid r 30n, was the most
common adverse event in the clinical trials. The incidence of
peripheral edema was both dose- and age-dependent. Fre-
quency of peripheral edema ranged from about 10 percent in
patients under 50 years of age taking 5 mg daily to about 30
percent in those over 60 years of age taking 20 mg daily. This
adverse effect generally occurs within 2-3 weeks of the initia-
tion of treatment.

Information for Patients

Patients should be instructed to take PLENDIL whole and

not to crush or chew the tablets. They should be told that mild
gingival hyperplasia (gum swelling) has been reported. Good
dental hygiene dacreases its incidence and severity.
NOTE: As with many other drugs, certain advice to patients
being treated with PLENDIL. is warranted. This information is
intended to aid in the safe and effective use of this medication,
Itis not a discl of all ible adverse or i ded effects.
Drug Interactions

Bata-Blocking Agents: A pharmacokinetic study of felo-
dipine in conj ion with prolol d d no signif-
icant effects on the phar inetics of felodipine. The AUC
and Cmax of metoprotol, however, were increased approxi-
mately 31 and 38 percent, respectively. in controlled clinical
trials, however, beta blockers including metoprolol were con-
currently admini d with felodipine and were well toler-
sted.

Cil idi in healthy subj phar inetic studies
showed an approximately 50 percent increase in the area
under the plasma concentration time curve (AUC) as well as
the Conga of felodi when given concomi y with cimeti-
dine. It is anticipated that a clinically significant interaction
may occur in some hypertensive patients. Therefore, it is rec.
ommanded that low doses of PLENDIL be used when given
concomitantly with cimetidine.

Digoxin:When given concomitantly with PLENDIL the phar-

ineti f digoxin in pati with heart failure were not

[ 9
significantly altered.

Anti dsants: In a phar kinetic study, maximum
plasma concentrations of {elodipine were considerably lower
in epileptic patients on long-term anticonvulsant therapy (e.g.,
Phenytoin, carbamazepine, or phenobarbital) than in heaithy
volunteers. In such patients, the mean area under the felo-
dipine plasma concentsation-time curve was also reduced to
approximataly six percent of that observed in healthy volun-
teers. Since a clinically significant interaction may be antici-
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Felodipine) Extended-Rel Tablets PLENDIL® (Felodipine) Extended-R isase Tablets
pated, alt ive antihy therapy shouid be  tionof about 3 of patients. Dis-
considered in these patients. continuation of therapy due to eny clinical adverse event
Other C: itant Therapy: In healthy subjects thers ware in about 8 of the pati r ng PLENDIL,
no dinically significant inter whaen felodipine was edema, head, or flushing

given concomitantly with indomethacin or spironolactone.

Interaction with Food: See CLINICAL PHARMACOLOGY,
Ph, kinetics and Metaboli
Carciy s, Mutag is, Impairment.of Fertility

In a two-year carcinogenicity study in rats fad felodipine at
doses 0f7.7. 23.1 or 69.3 mg/kg/day (up to 28 times"™ the max-
imum recommendsd human dose on a mg/m? basis), a
dosa-related increass in the incidence of benign interstitial
cell tumars of the testes (Leydig cell tumors) was observed in
treated male rats. These tumors were not observed in a simi-
lar study in mice at doses up 10 138.6 mg/kg/day (28 times"*
the maximum recommended human dose on a mg/m? basis).
Felodipine, at the doses employed in the two-year rat study,
has been shown to lower testicular testosterone and to pro-
ducea corresponding incréase ifserum luteinizing hormone
in rats. The Leydig cell tumor development is possibly sac-
ondary to these hormonal effects which have not been
observed in man.
In this same rat study a dose-related increase in the Inci-
dence of focal squamous cell hyperpiasia compared to contro!
was observed in the esophageal groove of male and female
rats in all dose groups. No other drug-related esophageal or
gastric pathology was observed in the rats or with chronig
administration in mice and dogs. The latter species, like man,
has no structure P to the phag

groove. -

" Felodipine was not iNOQ when
up to 138.6 mg/kg/day (28 times™ the maximum recom-
mended hurnandoseonamwm’bam)preﬂodw'uptoao
woeks in males and 99 weeks in fomales.

Felodipine did not display any mutagenic activity in vitro in
the Ames microbial mutagenicity test or in the mouse tym-

for perip , 3 .
Adverse events that occurred with an incidence of 1.5 per-
centor greater at any of the r, doses of 2.5 mgto
10 mg once a day (PLENDIL. N « 861; Placebo, N = 334), with-
outregard to causality, are Compared to placebo and are listed
by dose in the table pelow. Thess events are reported from
linical trials with pati who were randomized to
a fixed dose of PLENDIL or titrated from an initial dose of 25
rngov5mgoncoadav.AdoseolZquoncoadayhubeen
evaiuated in some clinical studies. Although the antihyperten-
sive effect of PLENDIL is increased at20mg once a day, thereis
8 disproportionate increase in adverse events, especially
those associated with vasodilatory effects {(see DOSAGE AND
ADMINISTRATION).

Percent of Patients with Adverse Events in Controlled Trials®
Of PLENDIL{N = 851} as Monotherapy without Ragard to Causatity
{inc discontingatons shown in )

phoma forward mutation sssay. No ¢l Q p was
8061 /n vivo in the mouss micronucleus test atoral doses up to
2500 mg/kp (506 times* the maximum recom human
dose on a mg/m? basis) or in vitro in a human
chromosome aberration as3ay.

Afertility study in which male and female ratswere adminis-
tered doses 0f3.8,9.60r 26.9 mg/kg/day showed no significant

- per

effect of felod] on reproduct:
Pregnancy
Pregnancy Category C
Teratogenic Effects: Studies in pregnant rabbits adminis-
tered doses of 0.46, 1.2, 2.3 and 4.6 mg/kg/da
times"™ the maximum recommended human dose on s mg/m?
basig) sh i i i

conslsting of red: insize
the tarminal phalanges in the
severity of the changes appeared

of
Body System Placebo 25mg 5mg 10mg
Adverse Events N=34  No25 Nasg) N=408
Body as 8 Whols
Peripheral Edema 330000 2000 83 (22)  17.4(25)
Asthenia 30} 39t00) a3 00 22000
Warm Sensation 00{00) aoie0) 092 18 00
Paipaation 240000 04000) 14003 25(05)
Nausea 1509 1200 17003) 1o (0.7)
Dyapepsia 120000 39(00) 07000 05(0.0)
Constipation 0300) 120000 03 00} 15802
[ Y
Headacha 102(09) 106(04) 11.0¢ 17w
Duziness 27003} 27(00) 35 05  a7(05)
Paresthesia 1503) 15000 2000 12 0.2)
w
Upper Respiratory
infection 18000) 39400 19(00) o7 00)
Cough 03{00)  08{00) 120000 17 {0.0)
Rhinorrhea 000001 151000 02000 02 {0.0}
Sneezing 000000 151000 00(00) 0o 0.0)
Skin
Rash 030000 2000 02000 02 {0.0)
Rushing ™ 08(03)  33t00) 53007 68 (t2)

“Patients in titration studies may have been expased to more than one
dose level of PLENDIL.

Adverse events that occurred in 0.5 up to 1.5 percent of
ients who recs;

dihydropyridine class and are possibly a result of compro-
mised uterine blood flow. Similar fatal ancmalies were not
observed in rats given felodipine.
In a teratology study in g nO red
in the gize of the terminal phalanges was observed but an
' abnormal position of the distal phalanges was notsd in about
40 percent of the fetuses.
N genic Effects: A prok ] of parturition with
difficult labor and an increased frequency of fetat and early
postnatal deaths were observed in rats administerad doses of
' 9.6 m?n(gldav {4 times™ the maximum human dose on a
9/m? basis) and above.
Significant enlargement of the mammary glands in excass
of the normal enlargement for pregnant rabbits was found
with doses greater than or equal to 1.2 mg/kg/day {equalto the
maximum humsn dose on a mg/m? basis). This effect
occurred only in preg: t rabbits and rag ng lacta-
tion. Similar changes in the mammary glands were not
observedinrats or monkeys.
There are no ad, and wetl-cc d studies in preg-
fnant women. If felodipine is used during pregnancy, or if the
patient becomes pregnant whilg taking this drug, she should
be apprised of the potential hazard to the fetus, possible digi-
tal anomalies of the infant, and the potential effects of falo-
dipine on labor and delivery, and on the mammary glands of
) pregnant females.
Nursing Mothers
It i3 not known whether this drug is secreted in human milk
and because of the potential for serious reactions
from felodipine in the infant, » decision should be made
r to di i ing or to di the drug, tak-
Ing into account the Importance of the drug to the mother.
Pediatric Use
Safety and effectiveness in children have not been estab-
ished.

ADVERSE REACTIONS
In controlled studies in the United States and overseas

d PLENDIL in all controlled dinical trials
at the recommendad dosage range 01 2.5 mgto 10mgoncea

Y. i oy ents that atatowerrate or
events d during ing i (those lower
fats events are in italics) are listed balow, Thase events are
listedin order ofdecreasing sevarity within each category and
the relationship of these events to administration of PLENDIL
is uncertain: Body as a Whole: Chest pain, facial edema,

H oy M it ing

hypotension, syncope, angina pectoris, 'arrhymmia. tachyca -
dia, beats; Di ive: Abdomi

! pain, diarrhea,
vomiting, dry mouth, fiatul acid regurgitation; K,

logic: Anemia; Metabolic: ALT (SGPT) increased: Musculo-
skeletal: Arthralgia, back pain, leg pain, foot pain, muscle
cramps, myalgia, arm pain, knee pain, hip pain; Nervous/Psy-
his I dep ion, iety disorders, irritability,
nervousness, somnolence, decreased libido: Respiratory:

Dyspnea, pharyngitis, b itis, infl L Sinusi
i i i i . Skin: Conusion, erythema,

, Yy infecti
urticaria; Special Senses: Visual disturbances; Urogenital:
| N , urinary f Y. utinary urgency, dysuria, poly-
uria.

Gingival Hyperplasia: Gingival hyperplasia, usually mild,
occurredin <0.5 p t of pati in led studies. Thig
condition may be avoided or may regress with improved den-
tal hygiene. (See PRECAUTIONS, Information for Patients.)
Clinical Laboratory Test Findings

Serum Efectrolytes: No significant effects on serum electro-
lytes were observed during short- and long-term therapy (see
CLINICAL PHARMACOLOGY, RenalEndocrine Effects).

Serum Glucose: No significant effects on fasting serum glu-
Cose were obsarved in patients treated with PLENDIL in the
U.S. controlled study.

Liver Enzymes: One of two episodes of elevated serum
transaminases decreased once drug was discontinued in clini-
cal studies; no follow-up was available for the other patient.
OVERDOSAGE

Oral doses of 240 Mg/kg and 264 mg/kg in male and female

approximately 3000 patients were treated with felodipine as
aither the extendad-release or the Immediate-retease formu-
tion,
The most common clinical adverse events reported with
PLENDIL administered as herapy at the ded
dozage range of 2.6 mg to 10 mg once a day were pe‘rjpberal

mice, ively and 2390 mg/kg and 2250 mg/kg in male
and female rats, fespectively, caused significant lethality.
In a suicide attempt, one patient took 150 mg felodipine
together with 15 tablets each of atenol | and spii f
and 20 tablets of nitrazepam. The patient’s blood pressure and
heart rate were | on admission to hospital; he subse-
dy d without significant sequelae.

edema and headache. Peripheral edema was o y mild,
but it was age- and dose-related and resulted in d i
—_—

“"Based on patient weight of 50 kg

W

Overdosage might be d to cause ive periph-
eral vasodilation with marked hypotension and possibly
bradycardia.
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i severe hypotension occurs, Symptomatic treatment

‘should be instituted., The patient should be placed supine with

the legs elevated. The administration of intravenous fluids
may be useful to treat hypotension due to overdosage with
calcium antagonists. In case of accompanying bradycardia,
atropine (0.5-1 mg) should be administeraq intravenaugly.
Sympathomimetic drugs may also be given if the physician
feels they are warranted.

It has not been established whether felodipine can be
removed from the circulation by hemodialysis.

DOSAGE AND ADMINISTRATION

The recommended starting dose is 5 mg once a day.
Depending on the patient’s response the dosage can be
decreased 10 2.5 mg or increased to 10 mg once a day. These
adjustments should occur generally at intervals of not less
than two weeks. The recommended dosage range is 2.5-10
mg once daily. In clinical trials, doses above 10 mg daily
showed an increased blood pressure response but a large
increase in the rate of peripheral edema and other vasodia-
tory adverse events (see ADVERSE REACTIONS). Modifica-
tion of the recommended dosage is usually not required in
patients with renal impairment.

PLENDIL should regularly be taken either without food or
with a light meal (see CLINICAL PHARMACOLOGY, Pharmaco-
kinetics and Metabolism), PLENDIL should be swallowed
whole and not crushed or chewed.

Usa in the Elderly or Patients with Impaired Liver Function:
Patients over 65 years of age or patients with impaired liver
function, may develop higher plasma concentrations of felo-
dipine, therefore a starting dose of 2.5 mg once a dayis racom-
mended. Dosage may be adjusted as described above, (See
PRECAUTIONS.) .

HOW SUPPLIED

No. 3584 — Tablets PLENDIL, 2.5 mg, are sage green, round
convex tablets, with code 450 on one side and PLENDIL on the
other. They are supplied as follows:

NDC 61113-450-28 unit dose packages of 100

NDC 61113-450-58 unit of use botties of 100

NDC 61113-450-31 unit of use bottles of 30.

No. 3585 — Tablets PLENDIL, § mg, are light red-brown,
round convex tablets, with code 451 on one side and PLENDIL
on the other. They are supplied as follows:

NDC 61113-451-28 unit dose packages of 100

(6505-01-350-0354, 5 mg individually sealed 100's)

NDC 61113-451-68 unit of use bottles of 100

(6505-01-350-0356, 5 mg 100's)

NDC 61113-451-31 unit of use bottles of 30

(6505-01-350-0352, 5 mg 30's).

No. 3586 — Tablets PLENDIL, 10 mg, are red-brown, round
convex tablets, with code 452 on one side and PLENDIL on the
other. They are supplied as follows: . ’

NDC 61113-452-28 unit dose packages of 100

(6505-01-350-0353, 10 mg individually sealed 100's)

NDC 61113-452-58 unit of use botties of 100

(6505-01-350-0355, 10 mg 100's)

NDC 61113-452-31 unit of use bottles of 30

(8505-01-350-0357.10mg 30's).

Storage .

Store below 30°C (86°F). Keep container tightly closed. Pro-

tect from light.
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